e investigated the effects of climato-economic harshness on extreme response style. Climato-economic theorising postulates that a more threatening climate in poorer countries, in contrast to countries with a more comforting climate and richer countries with a more challenging climate, triggers intolerance of ambiguity and uncertainty avoidance inherent to conservatism, in-group favouritism and autocracy. Scores of extreme response style at country level, a proxy of this cluster of cultural characteristics, were extracted from students' responses in the Programme for International Student Assessment to test the hypothesis. In a series of hierarchical regression analysis across 64 countries, cold demands, heat demands and GDP per capita showed a highly significant interaction effect on extreme response style, predicting in total 30.7% of the variance. Extreme response style was highest in poorer countries with higher climatic demands, and lowest in richer countries with lower climate demands. Implications are discussed.
Imposed necessities and insufficient opportunities tend to deprive people and leave them feeling threatened and in need of clarity and certainty. This article investigates whether the dual threat of high climatic demands (imposed necessities) and lack of wealth (insufficient opportunities) leads to cultural 1 characteristics that can be unobtrusively observed as extreme response style (clarity and certainty). Extreme response style refers to the systematic tendency to endorse extreme opinions (Paulhus, 1991) . Climato-economic theorising postulates that climatic demands interact with economic resources in shaping cultures (Van de Vliert, 2013a . Specifically, in poorer countries in climates with colder-than-temperate winters or hotter-than-temperate summers, climatic demands are more viewed as threatening. Compounded by the lack of economic resources for acquiring goods and services to satisfy climate-related existence needs, survival becomes the primary focus; thus people in these countries adopt a conservative stance, practice in-group agency and nurture autocracy. In Correspondence should be addressed to Jia He, German Institute for International Educational Research, Germany. (E-mail: jia.he@dipf.de). 1 The terms culture and cultural are used here to refer to the within-group shared psychological characteristics being studied; the terms nation, national, and country are used to exclusively refer to the level at which these characteristics are studied.
contrast, in richer countries with high climatic demands, given the abundant monetary resources available to cope with such challenges, people can afford to shift their focus on aspects like self-expression and individual agency.
The dual threat from climatic demands and lack of wealth seems to bring about harsh psychosocial conditions. For example, the relationship between harsh climato-economic conditions (i.e., especially in poorer countries with very cold winters and very hot summers) and harsh treatment of others, such as bullying and harassment, has been established ( Van de Vliert, 2011; Van de Vliert, Einarsen, & Nielsen, 2013) . Similarly, it is expected that climato-economic deprivation nurtures intolerance of ambiguity, in-group favouritism and risk aversion, and in turn, inhibits creativity ( Van de Vliert, 2013c) . Such a psychological mindset may be well captured by extreme response style (e.g., He, van de Vijver, Domínguez, & Mui, 2014; Johnson, Shavitt, & Holbrook, 2011) , which is an important aspect of national culture 68 HE, VAN DE VLIERT, VAN DE VIJVER (Smith, 2009 (Smith, , 2011 . This extreme response style may be a manifestation of harsh social interactions emanating from climato-economic harshness. An attractive feature of this indicator is that it can be assessed unobtrusively using data on various unrelated constructs. We test the dual hypothesis that (country-level) extreme response style is more prevalent in poorer countries with exacerbated climatic demands and less prevalent in richer countries with low or moderate climatic demands.
METHOD
Data of country-level extreme response style, two climatic demands and monetary wealth were compiled from different sources, as detailed below.
The country-level extreme response style measure

Data source
Country-level extreme response style was constructed from the Programme for International Student Assessment (PISA) student survey in 2012. This survey assessed academic achievement and contextual factors related to learning of 15-year-olds in over 60 countries and economies (OECD, 2013a) . Students were recruited through a stratified sampling procedure to represent the 15-year-old student populations in each country or economy, and they responded to a background questionnaire as well as a cognitive assessment (OECD, 2013b) . In this study, data from the student background questionnaire in 64 countries and economies were used.
Operationalisation
Fifteen attitudinal items (De Beuckelaer, Weijters, & Rutten, 2010) measuring constructs, such as subjective norms, self-efficacy, math anxiety, math self-concept, teacher support and perceived self-control, were randomly selected. All items had a 4-point response scale with anchors such as strongly agree to strongly disagree, very likely to not at all likely, and very confident to not at all confident. Item content was sufficiently heterogeneous (average inter-item correlation = .07) to be used to capture the systematic response tendency. The responses on these items were recoded with responses of 1 and 4 as 1 (i.e., presence of extremity), and other values as 0 (i.e., absence of extremity). The reliability of the scale from the recoded items ranged from .60 to .80 in different countries. The mean of the recoded items was taken as an index of extreme response style for each student, and then the individual-level scores were aggregated to indicate country-level extreme response style. 2
The climatic demand measures
Data source
The climatic demand measures were adopted from the biotemperature method of thermal climate assessment (Van de Vliert, 2013c) . The biotemperature method uses 22 ∘ C as a biological point of reference, as this temperature is approximately the midpoint of the range of comfortable temperatures and optimal for meeting the existence needs for nutrition and health (Fischer & Van de Vliert, 2011; Van de Vliert, 2013b) .
Operationalisations
Two main climatic demands were used in this study. Cold demands for each country was calculated as the sum of the downward deviation from 22 ∘ C in centigrade from the average lowest and highest temperatures in the coldest month, and the average lowest and highest temperatures in the hottest month. Heat demands was calculated as the sum of the upward deviation from 22 ∘ C for these four average temperatures (Van de Vliert, 2013b) . In the 64 targeted countries, the correlation between the two climatic demands was −.622 (p < .01), thus they were not opposite of each other; instead, they might impose different types of threats or challenges in different countries. The exacerbation of both high cold and heat demands may be considered the most demanding climates in poor and rich countries.
The monetary wealth measure
Data of GDP per capita in 2012 were taken from the World Bank database as the proxy of the monetary wealth of countries (World Bank, 2013) . Given the skewness of the GDP per capita scores, the natural log of GDP per capita was taken to approximate a normal distribution.
RESULTS
Heat demands were related to cold demands (r = −.622, n = 64, p < .01) and GDP per capita (r = −.271, p < .05); yet, none of these had a significant zero-order correlation with extreme response style.
We report multiple regressions with country-level extreme response style as the dependent variable, and with climatic demands, GDP per capita, and their interactions as predictors. To test the hypothesis, five regression models were examined. In Model 1, country-level extreme response style was regressed on the three main predictors (only the main effects). In Model 2, the two-way interaction of cold and head demands was added to Model 1. The interactions between GDP per capita and the two climatic demands were then added separately, given that economic resources may work differently in coping with cold versus heat demands (Van de Vliert, 2013a) . In Model 3, the two-way interaction of cold demands and GDP per capita was added to Model 2, followed by Model 4 which added the two-way interaction of heat demands and GDP per capita. In the final model the three-way interaction was added to the previous model. A significant regression equation was found for this Model 5, F(7, 56) = 3.538, p < .01, with an R 2 value of .307 (Table 1) . Although the first six predictors did not show any significant effects, a highly significant three-way interaction was found. The first six predictors accounted for only 11.9% and the three-way interaction term for 18.8% of the variance. This three-way interaction is drawn in Figure 1 by computing 20 estimates for 5 (cold demands: −2, −1, 0, +1, +2 SDs) by 2 (heat demands: −1, +1 SDs) by 2 (GDP per capita: −1, +1 SDs) data points and picturing the resulting values accordingly. Although not further documented here, we found that in poorer countries with higher cold and heat demands (e.g., Tunisia, Albania, Jordan and Lithuania), extreme response style reached its highest value, as expected. In contrast, in richer countries with lower cold and heat demands (e.g., Netherlands, Macao-China and Hong Kong-China), extreme response style was the lowest.
DISCUSSION
Intolerance of ambiguity and uncertainty avoidance, reflected in numerous cultural characteristics, may be associated with stereotyping and prejudice, and they are detrimental to creativity nurturing (e.g., Kruglanski, 2004) . It is important to understand the underlying mechanism of this cluster of cultural characteristics. This study illustrated how such cultural characteristics, manifested as extreme response style, can be partially explained by the interaction of climatic demands and country wealth. Specifically, and in line with climato-economic theorising (Van de Vliert, 2013a ), countries with the highest level of closed-mindedness and intolerance of ambiguity (i.e., extreme response style) are those with a combination of harsh climates and limited wealth resources.
Our study has important implications. From a theoretical point of view, climato-economic theorising can predict up to 30% of variance in extreme response style which serves as a common denominator of intolerance of ambiguity and uncertainty avoidance. In survey contexts, previous studies found that extreme response style is positively related to a body of cultural values including collectivism, uncertainty avoidance, embeddedness and traditionalism (Harzing, 2006; He et al., 2014; Smith, 2011) , all of which more or less related to lack of country wealth. The current study advanced the understanding of its underlying mechanism by taking into consideration the interaction of heat demands, cold demands and lack of wealth.
Our study demonstrated that neither lack of wealth nor harshness of climate but their interactive combination is relevant for extreme response style. In particular, the three-way interaction highlights that the alternation of cold winters and hot summers appears to be important, but in different ways in differentially wealthy habitats. As shown in Figure 1 , in poorer countries with cold winters and comfortable summers or comfortable winters and hot summers, the level of extreme response style is moderate to low, whereas in poorer countries with both temperate summers and winters, extreme response style is somewhat higher. Most importantly, in poorer countries with both cold winters and hot summers, extreme response style is the highest. It seems that both too low and too high levels of threatening demands lead to stress, ambiguity intolerance and avoidance of risks. In richer countries with neither cold winters nor hot summers, extreme response style is the lowest, extreme response style is moderate with in countries with either cold winters or hot summers, and it is highest in countries with cold winters and temperate summers. The pattern is largely opposite to poorer countries, which might have to do with the different motivations to engage in rigid judgements and expression in these two clusters of countries (Van de Vliert, 2009 ). However, the two clusters of countries do not show mirroring effects, possibly due to limited number of cases in the current study. All in all, our study argues against climate or wealth alone as precursor factor, but illustrates how the interaction of such contextual factors can have important psychological ramifications.
A first limitation of this study lies in the skewed distribution of country cases, which might have biased the result. When each country is assigned to one of eight conditions of cold demands (50% low, 50% high) by heat demands (50% low, 50% high) by GDP per capita (50% poor, 50% rich), the resulting cell frequencies range from only 6 countries with both low cold and heat demands (3 poor, 3 rich), through 10 countries with both high cold and heat demands (5 poor, 5 rich), and 22 countries with low cold and high heat demands (13 poor, 9 rich), to 26 countries with high cold and low heat demands (10 poor, 16 rich). To rule out the possibility that the underrepresentation of countries with low-low or high-high demands has biased the result, we reran the regression with weighted sample countries. Each country was weighted for the ratio of the expected number of cases in its cell to the observed number of cases in its cell. This supplementary analysis showed that cold demands (CD; B = .006, ns), heat demands (HD; B = −.015, p < .001), GDP (B = −.008, p < .05), CD × HD (B = −.003, ns), CD × GDP (B = .004, ns), HD × GDP (B = −.005, ns) and CD × HD × GDP (B = −.020, p < .001) accounted for 25.3% of the variation in cultural extremity. This pattern of regression effects is essentially similar to the pattern in Model 5. We concluded that the shortage of countries with extremely low or extremely high climatic demands, reflected in our sample, cannot be held accountable for the research results.
A second limitation, the use of a single operationalisation (extremity) for a complex set of related variables, comes with the strength of unobtrusive measurement. The methodological and theoretical validity of extreme response style as an unobtrusive indicator of cultural intolerance of ambiguity and uncertainty avoidance eagerly awaits replication and extension to other operationalisations of the same construct. The reported cultural responses to cold and heat in poorer versus richer populations do pique curiosity. 
